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1 
The present invention relates to a shock 
absorbing device and more particularly to a 
shock absorbing device which is particularly 
adaptable ïor use on aircraït in connection with 
the landing gear thereof. 
Shock absorbing devices used heretofore and 
particularly in connection with landing struts for 
aircraït and the like bave generally employed a 
hydraulic fluid which is ïorced through a suitab!e 
orifice of some sort together with spring means 
in combination therewith ïor performing the 
shock absorbing function. In other words, rela- 
tive movement between the members makin up 
the shock absorbing device is resisted in prior art 
devices by spring means or sprin means in com- 
bination with the restricted flow oï a fluid. For 
proper operation of such devices, if was necessary 
critically to proportion the size of the orifice, the 
edges of which often become worn. under heavy 
pressures due to the flow of fluid therethrough 
so as fo materially change the initial calibration 
thereof. In addition, a spring must be provided 
having a predetermined design. If would be 
desirable fo provide a shock absorbing device 
such as a strut for an airplane in which very 
satisfactory operation is obtained without the use 
oï any spring whatsoever and îurthermore, al- 
though an orifice is employed, its control is not 
so critical as in prior art devices. 
Accordingly, it is an object of the. present 
invention fo provide a new and improved shock 
absorbing device. 
It is another object of the present invention to 
provide a shock absorbing device employing 
hydraulic and pneumatic means but employin2 
no spring of any kind. 
It is a further object of the present invention 
fo provide a shock absorbing device, particularly 
applicable ïor use with aircraft, in which relative 
movement between the parts is resisted by the 
displacement of a hydraulic fluid against a pneu- 
matic pressure and rebound of the device is pre- 
vented by virtue of the momentum of a long, 
high velocity coluinn of hydraulic fluid. 
Still another object of the present invention is 
to provide a shock absorbing device including a 
pneumatic and a hydraulic chamber positioned 
remotely from one another So as to be intercon- 
nected by a relatively long fluid passageway of 
Small cross-sectional area and wherein upon 
operation of the devicea fairly high velocity flow 
of fluid through said passageway is producel, 
said fluid having sufficient momentum to resist 
changes in the direction of relative movement.of 
said members.. 

2 
It is a further object of the present invention 
to provide a strut for an airplane comprising 
relatively movable parts whose relative more- 
ment ic resisted by hydraulic and pneumatic 
5 means including a relatively long fluid passage- 
way deflned by a pair of relatively movable 
members. 
It is still another object of the invention to 
provide an improved, low cost cylinder assembly 
10 of such construction that internal machining of 
the cylinder walls throuhout the length of the 
cylinder member is not required. 
Further objects and advantaes of the present 
invention will become apparent as the following 
15 description proceeds and the features of novelty 
which characterize this invention will be pointed 
out with particularity in the claims annexed 
to and forming a part of this speciflcation. 
For a better understanding of the present 
20 invention, reference may be had fo the accom- 
panying drawing in which: 
Fig. 1 illustrates an embodiment of the present 
invention shown in operative relation fo a por- 
tion of the airplane with which if .may be 
25 associated. 
Fig. 2 is an enlarged view, partly in section, 
a portion of the device shown in Fig. 1; and 
Fig. 3 is a view taken on line 3--3 of Fig. 
with the landin wheel of Fig. 2 removed there- 
ïrom. 
30 If should be understood that the shock absorb- 
in device fo be described hereinafter is appli- 
cable to many diferent arrangements where 
shock absorbing devices are employed. It is 
particularly adaptable for use in connection with 
35 the landing ear oï aircraft and accodinly, the 
invention has been specifically disclosed in con- 
nection with such application. If is intended in 
the appended claires ço cover all applications of 
the present inventio n whether associated with 
40 aircraft landing gear oz" not. 
Referring now to the drawing, there is illus- 
trated a portion of an aicraft structure gener- 
ally indicated at 0 from which extends the air- 
plane landing gear generally, designated at 
45 comprising a strut portion 2 suitably disposed 
betweenthe aircraftstructure 0 and an axle 
upon which is rotatab]y mouned a suitable land- 
ing wheel  . It will be undersood that a air- 
50 plane would be provided with more than one 
such strut as mentioned above but only one tias 
been illustrated in orderto bring .out the.present 
invention. 
- Referring now to Figs. 2 and 3 of tl" drawing, 
 55 if is observed that the present-improved.stru 



3 
comprises a pair of relatively movable members 
|5 and |G. The member |5 is effectively a cyiin- 
der within which the member 8 is reciprocally 
movable so that the member tc may be specifi- 
cally designated as a piston member. Actually, 
the member G is also provided with a ho!low 
chamber portion  7 therein, the purpose of which 
will bec0me apparent as the fol!owing description 
proceeds. As illustïated in the drawings, the 
members | 5 and | 6 are arïanged with their longi- 
tudinal axes coincident and extending in a verti- 
cal direction whereby relative movement of the 
members |5 and |8 is in a direction along such 
vertical axes. The upper end of the cyiindeï 
is closed by any suitable means such, ïor 
ple, as the cap member 18. Preferabiy a fi!ling 
plug |8 is provided in the cap member . The 
cap member 8 is adapted tobe comected by 
suitable mounting means generally indicated at 
26 in Fig. 3 oï the drawing for attaching the strut 
associated therewith to the aircroEft, it wi!l be 
understood that the mounting means 2S forms 
no part of the present invention and an:¢ suitab!e 
means for this purpose may be employed. 
In order to transmit the 2orce from the air- 
craft |9 to the landing wheel $], the lower end 
of the piston member |8 is preferably connected 
to a suitable casting or the like 2] which sup- 
ports the axle |S. With the arrangement de- 
scribed thus far, if is apparent that relativë ro- 
tation between cylinder |5 and piston |, wou!d 
cause landing wheel | to orientate itself in 
various directions other than a particular de- 
sired direction. To prevent such relative rota- 
tion of the cylinder |5 and the piston |6, suit- 
able means generally indicated at 23 are pro- 
vided which must hot interfeïe with relative 
movement between cylinder | and piston | as 
far as movement along the longitudinal axes of 
these members are concerned. The means 23 
comprises a link 2 suitably fastened fo the 
cylinder |5 as by means of a collar 2. ïhe 
link 2 has one end thereof pivotally connected 
to the collar 25 as indicated at 25. A link 2 
is provided häving one end pivotally connecçed 
to the casting 2| as indicated 
The other ends of the links 2. and 27 are in- 
terconnected as indicated at 29 so as to forma 
toggle. This toggle wfll permit relative move- 
ment along the longitudinal axes oï members 
and | but will resist relative rotation oï mem- 
bers |5 and |'. With this arrangement, itis 
obvious that the landing wheel $ will always 
be orientated in a predetermined manner rela- 
tive fo thé aircraît. Ai the saine time, the 
shock absorbing device of the present invention 
tobe described hereinfter is free fo perform its 
function. 
 -îom the above description and an examina- 
tion of Fig. 2 of the drawing, if will be appar- 
ent that the cylinder |5 and the piston  ef- 
fectivety comprise a pair of telescoped cylin- 
drical members. In order to prevent the escape 
of fiuid between the telescoped surïaces, the 
lower end of cylinder | is provided with an en- 
larged flanged bearing ring S0 in the infernal 
bearing Su»face of which there is deflned an 
nular recess for accommodating a suitable seal- 
ing washer $| in sealing engagement with the 
piston |. The upper end of piston |8 slides 
through a second bearing ring S2 adapted to 
s]ide along the outer wall of the piston ! 5, there- 
by effectively guiding the relative movement of 
the members ! 5 and 
In accordance with one ïeature of the present 
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invention, expensive and laborious infernal ma- 
chining of the cylinder ]nember |5 throughout 
ifs length is eliminated by employing the small 
internally machined rings  and  fo provide 
5 the necessary piston bearing surfaces at spaced 
points longitudinally of the cy]inder membe" |5. 
These relatively small rings may easily be ma- 
chined to the required internal and external di- 
mensions prior to assembly with the cylinder 
10 member |5. The problem involved in using 
rings oï this character to provide piston bear- 
ing surfaces is that of fixedly securing the same, 
particularly the ring 2, fo the cylinder ruera- 
ber 5 internally of this member. In accord- 
1.5 ance with the present invention this problem 
obviated by forming a copper brazed connec- 
tion between the external surface of each ring 
and the infernal surface of the cylinder mem- 
ber. To accomplish this end the rings  and 
20 32, which are externally machined to ïorm a 
press fit with the internal wall of the cylinder 
member, are irst assembled with the cylinder 
membeï |5 by driving the saine into place. Fol- 
lowing tlis, copper brazing material preïerably 
'2.5 in wire form, is placed arolmd the upper edge 
of each ring inteïnally oï the cylinder membre" 
 and the enth'e assembly is introduced into a 
high temperature brazing oven 'oe effect the de- 
siïed brazed union between the cylinder member 
30 a:«d the external walls of the rings  and 2. 
The described technique of providing the neces- 
sary piston bearing surfaces within the cylin- 
der member 6 may be practiced on a high pro- 
duction basis with a very substantial saving in 
35 the overall cost of the entire device. 
As indicated above, the portion oï the cylin- 
der |,5 hot filled with the piston |8 defines a 
fiuid chamber  which is preïerably filled with 
a suitable hydraulic strut fiuid or the like often 
40 reïerred fo as "oleo." In accordance with the 
present invention, the remote ends of the fiuid 
chambers $4 and |7 are inteïconnected by a fiuid 
passageway generally indicated at $5 which fiuid 
passageway is deflmed by a pair of telescoping 
45 tubular members  and 37. The tubular ruera- 
ber  is supported from the upper end of the 
cylinder  and extends downwardly therein into 
telescoping relationship with the tubular ruera- 
ber  which is supported ïrom the upper end 
50 of the piston |8 and extends into the chamber 
|ï. The lover end of the tubular member 
is provided with an orifice . On the other 
hand, the upper end of the tubular membre" 
is provided with suitable openings such as 
55 whereby hydrauiic strut fiuid from the chamber 
$ may pass into the tubular member 6 and 
thence through the tubular member  into the 
chamber $. ,Aso in accordance with the present 
invention, the chamber | preferab]y contains a 
C0 predetermined amount of air under pressure 
der normal conditions. To this end, suitable 
means for supplying air to the chamber | are 
provided. These means may assume any suit- 
able form and the specific construction thereoï 
65 forms no part of the present invêntion. The 
reference numeral  in Fig. 2 of the draving 
designates gènerally the means for supplying. 
compressed air o the chamber |7 and prefer- 
ably comprises an air valve through which ir 
70 under.pressure, as for example 150 pounds per 
square inch, may be supplied to the chamber |7. 
Under normal conditions When he aircrat is 
flight for example, the air pressure in the cham- 
_. ber |7 is sufficient fo displacë some of the 
7 draulic or incompressible fluid in chamber 
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into the upper chamber 4 through the passage- 
way 35 so that the level of this fiuid remain- 
ing in chamber 17 may be indicated by the line 
41 in Fig. 2 of the drawing. With this arrange- 
ment, the lower end of the tube 37 is always be- 
low the level of the hydraulic fiuid thereby pre- 
venting the percolation of air from the chamber 
17 through the tubular passageway 35 up into 
the chamber 34. It will be understood that when 
the aircraft is in fiight, the strut is fully ex- 
tended by virtue of the compressed air in the 
chamber 17. The amount of compressed air pro- 
vided in this chamber is determined by the de- 
sired strut extension when the plane is resting 
on the ground. 
When the plane lands, the weight and impact 
thereof on the landing wheel 14 causes the cyl- 
inder 15 to more downwardly relative to the pis- 
ton 18, thereby displacing the incompressible 
fiuid in the chamber 34. This fiuid is forced 
through the openings 39 in the tube 36 and the 
orifice 33 against the pressure of the air in the 
fluid chamber 17. The energy of impact is ab- 
sorbed by the friction of the off in passing 
through the relatively long passageway 35 as 
well as the ïriction of the fluid in passing.through 
the orifice 38. An important feature of the pres- 
ent invention resides in the employment of the 
relatively long column of incompressible fluid in 
passageway 35 which is caused fo more af a rel- 
atively high velocity upon relative movement of 
the members 15 and 16 when the aircraft lands. 
This long column of off bas a substantial mo- 
mentum by virtue of the relatively high velocity 
of movement thereof and this energy E of the 
moving body may be defmed by the equation: 
E----//I/2; where Mis the mass of the moving col- 
umn of off in suitable units and Vis the velocity 
in similar appropriate units. The mass of the 
moving off is of course dependent upon the cross- 
sectional area of the fluid passageway 35 and 
the length of this passageway. The momentum 
of this column of off is very effective in the 
present invention in resisting rebound of the 
shock absorbing device since a considerable 
amount of energy is required to overcome the 
momentum of this moving column of incompres- 
sible fluid. In the prior art devices where only 
an orifice was employed, a relatively small mass 
of off was moved af a high velocity and con- 
sequently, the momentum was relatively unim- 
portant. However, in the present arrangement 
where a very long column of off is employed,.the 
mass becomes substantial and the velocity is 
high so that a substantial amount of kinetic 
energy is present to resist any sudden change in 
the direction of movement of the strut parts with 
the consequent result of very smooth impact ab- 
sorbing action. 
With the arrangement described above, any 
air which is entrapped in the upper chamber 34 
accumulates in the upper portion of the cylin- 
der 15. This air is flushed through the Pas- 
sageway 35 and back into the air chamber 17 
where if belongs merely by the telescoping action 
of the members 15 and 16 on a subsequent oper- 
ation thereof. 
The telescoped portions of th.e tubular members 
36 and 37 need not be provided with any sealing 
means and suitable bronze bushings for this 
ptu'poSe have been round fo be very satisfactory. 
The area of fluid escape is so small as fo be 
relatively inconsequential. 
In view of the dëtailed description included 
above, the operation of-the shock absorbing de- 

vice of the present invention will be Understood 
by those skiHed in the art and no further dis- 
cussion thereof will be included herewith except 
to point out that by the use of a compressible 
5 fluid and an incompressible fluid, the relative 
movement between the parts of the sh0ck ab- 
sorber are resisted fo the desired extent. In ad- 
dition, th.e use of a high velocity, long moving " 
column of hydraulic fluid fo resist any sudden 
I0 changes in direction of movement of the parts of 
the shock absorbing device substantially prevents 
rebound. The parts are furthermore simple fo 
manufacture and lend themselves very .readily 
fo high speed assembly and foolproof operation. 
15 V/hile there has been shown and described a 
particular embodiment of the present invention, 
if is tobe understood that the arrangement dis- 
closed is merely illustrative of the invention. If 
will, of course, be apparent tothose skilled in the 
20 art that changes and modifications may be ruade 
without departing from the present invention, 
and if is aimed in the appended claires to cover 
all such changes and modificati6ns as fall with- 
in the true spirit and scope of the present in- 
25 vention. 
What is claimed as new and. desired tobe 
cured by Letters Patent of the United States is: 
1. In a shock-absorbing device for airplane 
landing gear comprising interfltting cylinder and 
30 piston members, means defining a hydraulic 
fluid chamber in one of said members, m.eans de- 
fining a pneumatic chamber in the other of said 
members, means definLng a relatively long con- 
tinuously open passageway including an orifice 
35 portion extending directly fo the remote ends 
of said chambers regardless of the relative posi- 
tions of said cylinder and piston members so that 
a long column of relatively high velocity hydrau- 
lic fluid moves through said passageway in re- 
40 sponse fo relative movement in one direction of 
said piston and cylinder members, the length of 
Said column being detennined by the distance 
between the remote ends of said chambers, said 
long moving column of hydraulic fluid in said 
45 passageway having such momentum as fo pre- 
vent rebound of said device. 
2. In a shock-absorbing device comprising in- 
terfitting cylinder and piston members, means 
deflning a hydraulic fluid chamber in one of said 
50 members, means defining a chamber in the other 
of said members, means defiïfing a relatively long 
continuously open passageway direct]y intercon- 
necting the remote ends of said chambers so 
that a column of relatively high velocity hydrau- 
55 lic fiuid as long as the distance between said re- 
more ends regardless of the relative position of 
said interfitting cylinder and piston members 
moves through said passageway in-response fo 
relative movement in one direction of said piston 
60- and cylinder.members, said long moving column 
- ofhydraulic fluid in said passagewayhaving such 
momentum as fo prevent sudden changes in 
 relative movement of said piston and cylinder 
members. 
65 3. In a shock absorbing device comprising a 
pair of telescoping relatively movable cylindrical 
members, an incompressible fluid contained in 
one of said members so as to resist relative move- 
ment in one direction of said members, a cham- 
70 ber in the other of Said cylindrical members, 
means deflning a continuously open fiuid pas- 
sageway for conveying said incompressible fiuid 
fo said chamber in response to relative move- 
ment in said one direction of said members, said 
75 passageway comprising the sole.path for fluid flow 
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between said chamber and said one member, said 
passageway directly interconnecting ai all rimes 
the remote portions of said chamber and said 
one member, the momentun of the fluid conveyed 
fo said chamber by said passageway being suf- 
ficient to prevent sudden changes in direction 
of the.relative movement between said members, 
the length of said column being determined by 
the distance between the ïeme.te ends of said one 
member and said chamber, and means in said 
chamber for returning soEid fluid throuh said 
passageway when no external forces are applied 
to said members. 
4. In a shock absorbing device comprising a 
pair of relatively movable members including a 
cylinder having a-c!osed end, a cylindrical hollow 
piston member arranged in telescopic relation- 
ship with the other end of said cylinder, an in- 
compressible fluid contained in saoEd cylinder so 
as to resist further movement of said piston into 
said cylinder, a. substantially closed fiuid cham- 
ber within said hollow piston member, means de- 
fining a continuously open fiuid passageway lead- 
ing from said closed end of said cylinder into 
said chamber to a point substantiaily the most 
ïemote from said cylindeï and outside said cyl- 
inder to provide a long moving col'amn of incom- 
pressible fiuid fiowing from said cylinder to said 
chamber in response to a force causing more- 
ment of said piston into said cylinder, the direc- 
tion of movement of said column depending upon 
the direction of relative movement of said pair 
of members, the momentum of said column mov- 
ing in said passageway being suflicient to prevent 
sudden changes in direction of the relative move- 
ment due fo changes in said force. 
5. In a shock absorbing strut for aircraft com- 
prising a vert.ically pesitioned cylinder, a hollow 
piston reciprocal in the lower end of said cylinder, 
said cylindeï and piston defining a fiuid cham- 
ber at the upper end of said cylinder, an incom- 
pressible fiuid in said fluid chamber, a .pneu- 
matic chamber in said hotlow piston, means de- 
fining a continuous!y open fiuid passageway, ex- 
tending from the upper end of said fluid cham- 
ber fo the lower end of said pneumatic chamber, 
said fiuid passageway being the soie interconnec- 
tion between said chambers, a compressible fiuid 
under pressure in said pneumatic chamber for 
producing a maximum length, of said strut when 
said aircraf is in fliht, means for causing said 
incompressible fiuid to flow-through said pas- 
sageway a-nd into said pneumatic chamber when 
the forces encountered in landing said aircraït 
effectively rnove said piston further into said cyl- 
inder, and means including said passageway for 
resisting said movement of said piston relative 
to said cylinder, the lower end of said passage- 
way being always submerged in a small quanti T 
of incompressible fiuid always contained in said 
pneumatic chamber thereby substantially fo pre- 
vent the flow of said compressible fiuid into said 
fiuid chamber. 
6. in a shock absorbing device con]prisin a 
pair of telescopin reIatively movab!e cylindrical 
members, an incompressible fluid contained in 
one of said membeïs so as fo resist relative move- 
ment in one direction of said members, a cham- 
ber in the other of said cylindrical members, 
means defining a fiuid passageway for conveyhg 
said incompressible fluid fo said chamber in re- 
sponse fo relative movement in said one direction 
of said members, said fluid passageway directly 
interconnecting the remote portions of said 
chamber and said, one. member and being, the 

sole path for fluid flow therebetween, the length 
of said fiuid passageway being determined by the 
distance between substantially the most remote 
portions of said chamber and said one member 
5 regardless of the relative positions of said tele- 
scoping movable cylindrical members, the mo- 
mentum of the fiuid conveyed to said chamber 
by said passageway bein sufiïcient to prevent 
sudden changes in direction of the relative move- 
10 ment between said members, and air under pres- 
sure in said chamber for returning sid fiuid 
through said passageway when no external forces 
are applid fo said members. 
7. In a shock absorbing device comprisin a 
15 pair of tetescoping relatively movable cylin- 
drical members, an incompressible fiuid con- 
tained in one of said members, a chamber in the 
other of said cylindrical members, means defin- 
ing a continuously open fiuid passageway includ- 
20 ing an orifice îor conveying said incompressible 
fluid fo said chamber in response to relative 
movement in one direction of said members, the 
iow of fiuid through said passageway and orifice 
resisting relative movement in said one direc- 
25 tion of said member, said passageway compris- 
ing the sole path for fluid fiow between said 
chamber and said one member and extending di- 
rectly betveen the most remote portions of said 
chamber and said one member regardless of 
0 the relative position of said pair of telescoping 
relatively movable cyiindrical members, the mo- 
mentum of the fiuid conveyed to said chamber 
by said passageway being sufficient to prevent 
sudden changes in direction of the relative move- 
S5 ment between said members, and a compressible 
fiuid in said chamber for ïurther resisting rela- 
tive movement in said one direction of said mem- 
bers and returning said incompressible fiuid 
through said passageway when no external forces 
40 are applied fo said membeïs. 
8. In a shock absorbin device compsing a 
pair of relativeIy movabIe members including a 
cytinder having a closed end, a cytindrical hollow 
piston member aïranged in telescopic relation- 
45 ship with the other end of said cylinder, an in- 
compressible fluid contained in said cylinder, a 
substantially closed fluid chamber wittin said 
hollow piston member, means defming a continu- 
ously open fiuid passageway extending directly 
0 from the closed end of sad cylinder into said 
chamber fo a fixed point relative fo said cham- 
ber remote from said cylinder fo provide a path 
for a long moving column of incompressibIe fiuid 
flowing from said cylinder to said chamber in 
5 response fo a force causing movement of said 
piston into said cylinder, the length of said col- 
umn being .determined by the distance between 
substantially the most remote portion of said cyl-- 
inder and said chamber regardless of the relative 
60 position of said cylinder and piston thereby 
greatly retarding and resisth%g such moven%ent of 
sai piston ïnto said cylinder, the momentum of 
said column moving in Said passageway being suf- 
ficient fo prevent sudden changes in direction of 
65 the relative movement of said members. 
9. In a shock absorbing device comprising a 
pair of retatively movable members including a 
cyiinder having a ClOSed end, a cylindrical hol- 
low piston membeï arranged in telescopic rela- 
70 tionship with the other end of said cylinder, an 
incompressible fluid contained in said cytinder so 
as to resist fuïther movement of said piston into 
said cylinder, a substantially closed fluid cham- 
ber within said hollow piston member, a fluid 
7. passageway leading from said closed end of said 
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cylinder into sa.id chamber at a point remote 
from said cylinder fo provide a path for a long 
moving column of incompïessible fiuid flowing 
from said cylindeï fo said chamber in response 
to a force causing movement of Said piston into 
said cylinder, a compressible fluid contain.ed in 
sid chamber, and means comprising a prede- 
termined amount of said incompressible fluid 
contained in sid chmber to close the end of 
said passagewy in sid cylinder, whereby said 
compressible fiuid is substantilIy prevented from 
flowing through said passageway into said cyl- 
inder. 
10. ïn a shock absorbing strut for aircraft 
comprising a vertically positioned cylinder, a hol- 
low piston reciprocal in the lower end of said 
cylinder, said cylinder and piston defining a fluid 
chamber ai the upper end of said cylinder, an 
incompressible fiuid in said fiuid chamber, 
pneumatic chamber in sid hollow piston, a pair 
of te!escopica]ly related tubes deflning a fluid pas- 
sageway extending from the upper end of sid 
fluid chamber fo the lower end of said pneumatic 
chamber, a compressibIWfluid undeî pressure in 
said pneumatic chamber for producing a maxi- 
mum length of said strut when said aircraft is 
in flight, means for causing sid incompressible 
fluid to flow through said passageway and into 
said pneumatic chamber when the forces 
countered in landing said aircraft effectively 
move said piston further into said cylinder, means 
including an orifice in said passageway for re- 
sisting said movement of said piston relative fo 
said cylinder, and a linkage mechanism fastened 
to said cylinder and said piston permitking rela- 
tive reciprocal movement of said piston and said 
cylinder but preventing all other relative more- 
ment thereof. 
11. In a shock absorbing device comprising a 
pair of telescoping relatively movable cylindrical 
members, an incompressible fluid contained in 
one of said members so as to resist relative more- 
ment in 0ne direction of said members, a cham- 
ber in the other of said cylindrical members, 
means deflning a fluid passageway directly con- 
necting the most remote ends of said chamber 
and said one member regardless of the relative 
position of said pair of telescoping movable cylin- 
drical members for conveying said incompressible 
fluid to said chamber in response to relative 
movement in said one direction of said members, 
said passageway being the sole connection 
tween said chamber and said one member for the 
interchange of fluid therebetween and intercon- 
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10 
necting remote portions thereof, the momentum 
of the fluid conveyed to said chamber by said 
passageway being suiïicient fo prevent sudden 
changes in direction of the relative movement 
5 between said members, means in said chamber 
for returning said fluid through said passage- 
way when no external forces are applied to said 
member, and means for preventing other than 
telescopic relative movement of said members. 
10 12. ïn a shock absorbing device comprising a 
pir of re]tively movable members including a 
cylinder hving a closed end, a cylindrical ho!- 
low piston member arranged in telescopic rela- 
tionship with the other end of said cylinder, an 
15 incompressible fluid contained in said cylinder 
so as fo resist further movement of said piston 
into said cylinder, a substantially closed fluid 
chamber within said hollow pistn member, 
mens defining a sing!e fluid passageway lead- 
20 ing directïy from said closed end of said cylinder 
into said chamber ata point substantially the 
most remote from said cylinder regardless of the 
relative position of sid relatively movable, cyl- 
inder and piston fo provide a long moving col- 
25 uïrm of incompressible fluid flowing from said 
cylinder to said chamber in response to a force 
causing movement of said piston into said cylin- 
der, said passageway being the sole path for fluid 
flow between said chmber and said cylinder, the 
30 momentum of said column moving in said pas- 
sage-way being sufficient to prevent sudden 
changes in direction of the relative movement due 
fo changes in said force, and means for preventing 
relative rotating movement between said members 
35 without interfering with telescopic movement 
thereof. 
EMMETT B. JONES. 
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